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ABSTRACT

Tin oxide thin films have many advantages such as chemical inertness, high transparency, highly electrical
conductive, and high temperature resistance. Up-to-date, numerous works have been reported by many scientists
concerning ShO, films using various deposition methods such as atmospheric pressure chemical vapour deposition
method, electro deposition, chemical bath deposition, ultrasonic spray pyrolysis method, pulsed laser deposition
method, magnetron sputtering method, and thermal evaporation method. The obtained films were investigated using
different analysis tools such as x-ray diffractometer, scanning electron microscopy, UV-visible spectrophotometer
and FTIR spectrometer. This study sought to elucidate the effects of the various deposition conditions on the
morphological, structural, optical properties of SO, films.
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INTRODUCTION

Interest in metal oxide thin films and metal chalenide thin films[1-38]as components in optoeladzoand
semiconductor industry has grown recently. Tin exitin films have received much attention over st few
years due to these films have a wide range of ptiegencluding chemical inertness, mechanical hasg and high
temperature resistance.

The aim of this work is to prepare tin oxide fillng using various deposition methods. The obtairkeds fwere
used for characterization studies such as strdcton@phological, optical and electrical behaviofsie band gap
was obtained from absorption spectra.

Literature survey:

Thin films of tin oxide have many potential apptioas in smart window, phototransistor, flat padisiplay, solar
cells, light emitting diodes, transparent electrgmetic shielding materials and infrared heat mirfbiney have
many unique properties such as wide band gap,paaescy to visible light and-type conduction behavior.

Saikia et al [39] proposed to prepare tin oxidmélon glass substrate using atmospheric pressamicdl vapour

deposition method. XRD studies indicate that asodiépd films have a tetragonal structure and higirignted

along the (110) plane. Four-probe method and Hellage measurement experiments give useful infoomat
regarding the electrical properties of films. The$ indicated conductivity in the range 108 to XB&m™.

Yang et al (40)have synthesized Srfiins on fluorine doped tin oxide glass using #leaeposition method from
agueous solutions containing SpGHCIl and butyl rhodamine B (BRhB).BRhB was usedaastructure directing
agent to control the growth of films during the exment. The scanning electron microscopy (SEM)ragicaphs
of the films prepared in the absence of BRhB reagairegularly connected nanoparticles randomlgksd in large
domain. On the other hand, it can be seen that rsamjler particles produce a larger porous partidkla an
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average diameter of 50 nm for the addition of 180and 20 nm for 150 uM BRhB solutions. In anothase; the
electrodeposited Sndilms were characterized using X-ray diffractiohRD) technique as discussed by El-Etre
and Reda[41]. The XRD data show that the film i©gwith tetragonal rutile structure. The average mysize
about 24 nm, which was determined using the Scheqgeation. The particles indicate homogeneityize sind
nearly spherical shape as shown in surface morpgkottudies. Chen et al [42]suggested a novel dgposi
technique to prepare Spfdms. The films were deposited on copper substbgtene step electrodeposition without
the pretreatment of electrolytes. An effect of dafion potential on the morphological propertiesvimvestigated
using scanning electron microscopy. Smaller graimd thinner films were obtained on the surfacer@®.Silms at
deposition potential of 0.6 V (versus standard bgén electrode) if compared to other conditions.

Tin oxide thin films have been grown by pulsed tadeposition method as reported by Dolbec et al[#8py claim

that the Sn@films deposited on alumina and quartz substratesisted of pure polycrystalline SpPhase and
were almost stoichiometric. On the other hand, Sfil@s with a thickness between 1000-2000ere successfully
deposited on glass substrate as prepared by Bhiltipl[44] using the pulsed laser deposition. Tiheiynt out that
the films grown using Sn target exhibit a relatywkigh transmittance of 80% in the visible regitfeanwhile, X-

ray diffraction patterns of pulsed laser deposiEsD), films at different stages of post deposition atingawere

investigated by Fan and Reid [45]. They concludg the formation of the litharge of SnO and ortlwonbic phase
of SnG are clearly visible at intermediate temperatures.

The effects of oxygen partial pressure percentagae range of 1% to 10% on the magnetron sputtmeaixide
films have been studied by Leng et al [46]. Theultssindicate that introduce of oxygen would supgpréhe
deposition process and the growth of films. Theynfibthat the film resistivity reduces with the iease of oxygen
pressure as indicated in electrical measuremestly,. dhey observe that the Spfims with resistivity of 232Xcm
were obtained in pure argon atmosphere. On the dted, the obtained as-deposited magnetron spdt®nQ
films were submitted to thermal annealing and egfdde butane gas as described by Stedile et al T4ig highly
disordered as-deposited films are modified underntal processing and gas exposure, changing thgeoxy
vacancy concentration as could be observed in thgieriment. They conclude that these behaviorsldhaffect
the steady state response of tin oxide sensorstrield measurements have been investigated byazthkl [48] on
sputtered Sng¥ilms at various anneal temperatures. The variatibthe Hall mobility and conductivity with the
annealing temperature could be attributed to irserea the grain size and to reduce in the oxygeanees of the
SnG thin films after heat treatment process. Czaplalef49]prepared SnOfilms using reactive sputtering
technique. The obtained results reflect that theesex tin atoms locate in interstitial positionstiod tetrahedral
crystal. They discover that the deviation from abimetry strongly affects the optical transmit@rnd changes
the values of refractive indices as well.

The influence of substrate temperature on the ptiegeof SnQ films deposited by ultrasonic spray pyrolysis
method was reported by Achour et al [50]. The ayererystallite sizes and band gap energies wereadsed from
6.52 to 29.8 nm, and 4.03-4.133 eV, respectivelth wicreasing substrate temperature from 400 to *&00The
films show high transmittance (75 %) in the nedraired region (at more than 800 nm), thereby malktiegn a very
good material for warming applications.

Tin oxide thin films have been prepared by theremaporation method as reported by Jahnavi et al[bii¢y
observe that band gap energy increases with amasicry annealing temperature for $nfims. UV-visible
transmission spectra of these films indicated thigh transmittance of 99% in the visible region.efithally
evaporated SnOfilms of thickness in the range 100-600 nm werecessfully deposited onto glass substrate at
ambient temperatures by Shadia [52]. The XRD patteveals that these films are amorphous. It wasmed from
the SEM micrograph study that the surface of thne i smooth, uniform and well covered with the en&tl. Lastly,
energy dispersive x-ray analysis (EDAX) indicatkdtithese films are deficient in oxygen.

SnG; films were prepared by chemical bath depositiothoe at 55°C using tin chloride pentahydrate in aqueous
medium. High quality Sngfilms with transmittance more than 80% in the blisiregion are observed by Khallaf et
al[53]. Annealed films are orthorhombic, highly isttometric, strongly adhesive and transparent \eigimd gap
about 4.4 eV. Chemical bath deposited tin oxidadilwere prepared on glass substrate with stanridogde and
urea as the precursor and buffer in aqueous medibmpeaks respond to the (110), (101) and (2&hgs of rutile
structure could be observed in XRD pattern. Theudérfce of stannous chloride concentration and weigfio of
urea/water on the properties of chemical bath deggb$nQ was investigated by Rifai et al[54]. The incregsof
SnCl) concentration and the reducing weight ratio oblwater is observed to improve the crystallinitytieé SnQ
films. Chemical bath deposited Sjiilns have been prepared onto soda lime glass iesh the presence of tin
chloride and methanol solution as reported by Yetwdl [55]. The Scherer formula was used to cateuthe grain
size. It is interesting to note that the averagengsize was observed to be 29.6 nm, which incte&s&0.04 nm
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after annealing in air at 40C. In the transmission spectra, optical transmittawas about 80 % in the visible
range. Sn@films were prepared on microscopic glass slidegishe chemical bath deposition method as described
by Suresh and Jiban [56]. The chemical bath costdin chloride, hydrogen peroxide, deionized water,
triethanolamine and ethylenediaminetetraacetic seoidtion. Deposition was carried out about pH @ an110°C.

The average crystalline size was about 18 nm. Sftllies reveal that the grains are well definedesphl and of
almost similar size (16 nm). Finally, the Fouriearisform infrared spectroscopy (FTIR) spectrum ldigp the
strong presence of SpO

CONCLUSION

Tin oxide thin films have been successfully predaby using various deposition methods. The morpiglo
structure, composition and optical properties hiasen investigated by using different tools during éxperiment.
The obtained results reflect that the various digipasconditions have great influence on the préipsrof SnQ thin
films.
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